1/127 




2/127 



0) 

c 



O 
O 



_a 
o 

Q. 
<D 

a 
a 
< 



o 

UJ 
_J 

a. 

ZD 
O 
O 
LU 
Q 









4 






y< 








X 


X 




\^ 


I \ v 

S \ 






o 


O 


H 


CM/ 


o 


/ 


X 






X 


X 






/ / 


'A 




3/127 




6/127 



0 
W 

m 
si 

§o 

0 

Mi 

P 
13 



OBJECT (=FR) 



ATTRIBUTES/ 
DATA STRUCTURE 
(=DP) 



METHOD v 
(FRi = Aji DPj) 



FIG. 6 



7/127 




< 

M 

I 

< 





(N 




1 

CO 




CO 




< 




1 




o 




CD 




ZD 




CO 










1 

CO 




CO 




< 




1 




o 




CD 




z> 




CO 





< 

CD 
LU 

O 
O 
< 





c 

a 
o 

CO 
0} 

< 



I 

o 




CO 

00 

< 

1 

o 



CO 
CO 

< 
o 



LU 

< 



oo 

CO 

< 
_J 
o 



a 
> 



II 

O Q 

o o 
<d a5 a5 

-J-* -4-» -4-» 

3 3 3 
JD X> -O 



a o o 









ft 


NS: 




c 


o 


UJ 


V- 


F 


z 


3 
-+-» 
(D 


OCIA 


o 
>- 

1 


CO 


SS 


CTI 




<c 


< 




u_ 


EX 


I- 


o 


o 






c c 
o 


ITY 


SS 




o 


< 


E 2 


_j 




a. D- : 


CL 


o 


F 


1 


o o : 


i 





UJ 

on 
o 



o 
o 

Qd 
UJ 
M 

>- 
Z 
< 



CO 
CO 

< 

— 1 

o 



UJ 

z 
o 

cc 
o 

o 
a: 

UJ 
M 



< 
z 
o 

F 
CL 
O 



CO 
CO 

< 

1 

o 

7 



C£ 
O 



O 
UJ 

z 
o 



oo 
oo 
< 

1 

o 



+ 



Q 
UJ 

u_ 
o 

UJ 
CL 
CO 



< 

o 

C£ 
UJ 



CO 

CO 

< 
-J 
o 



CM 

I 



8/127 









Z 






o 






Q_ 







CM 



CM 



1— 




z 




UJ 








o 




UJ 




if) 








UJ 

. z 


o 


-J 






UJ 






—1 












ONI 


CD 




am 






c 




< 


<d 








Q 







X 

o 
m 



-t-> CD 






CD 


o 


E 


z 


o 




c 


RA 


cn 

c 


Q 


drawii 



-x- CO 
CO 

-a x 

O C 



CD 
<D 
-C 
CO 

CO 



o 

> 9> -o 
<d > o 

^ O o 
Q- CO _ 



CD 



01 






UJ 




CD 


U- 




-*-» 


Li- 




CO 


BU 




a 
o. 



o 

J£ 
a> 

.*-» CO 
o 

+s _a> _a> 

n <d <d o 



z 










o 










F= 
















>s 


CD 

> 


—I 






Q. 


o 


UJ 






O 


E 


CO 




o 


a 



9/127 



PERSON 



name: string 
age: integer 



CLASS DIAGRAM 



(PERSON) 
BOB POWERS 
50 



(PERSON) 
DERRICK TATE 
28 



INSTANCE DIAGRAM 



J 



FIG. 9 




FIG. 10 



1 0/1 27 




FIG. 11 



11/127 



■S c c 
XI oo 

**- -K 
o o 

^ < < 





.-J 



1 2/1 27 



INCONSISTENT 
ELEMENT 







CM 








DPx. 


DPx. 


DPx. 


DPx. 


FRx.1 


X 








FRx.2 


X 


X 






FRx.3 




X 


X 




FRx.4 




X 




X 



DECOMPOSE 









DPx.2 












CM 


CM 
CM 


to 

CM 


o 








DPx. 


DPx. 


DPx. 


« 

X 

QJ 


DPx. 


DPx 


FRx.1 


X 












CM 


FRx.2.1 


X 


X 










FRx. 


FRx.2.2 




X 


X 








FRx.2.3 


X 


X 


X 


X 






FRx.3 






X 


X 


X 




FRx.4 




X 




X 




X 



FIG. 13 



OBJECT 3 



OBJECT 3d 



OBJECT 3* 



FIG. 14 



1 3/1 27 





CD 






i- 






Z3 












O 


Q 


Ld 




O 




L. 
-*-» 


X 


< 




h- 




LU 




< 






I— 






< 






Q 





E 
o 

CP 

o 



CO 

w 

o 



CP 

c 

QL 

o 



Q. 
Q 

"55 
> 



a> 

L. 

a 

0- 



o 

i> oo 



0} 

c 
£ 

LU Q 

If 
is 

c 

*C0 
(D 
Q 



Leaf level FR 
(Behavior) 



Parent level FR (NAME) 



X» 
O 
I— 

X 

•4-* 

o 



c 
Q 



3 



1 4/1 27 




1 5/1 27 



O 
43 
%J 

W 
M= 

ft 
NJ 

m 
* 

Q 

IP 
O 



CNI 

cm 



cm 
o 



CO 

o 
< 

o 





o 




01 




O 




Lu 




CO 


> : 


CO 








-J 




o 











Lt_ 




0£ 




O 




Ll- 




CO 








< 




-J 




o 







o 
en 


> 


o 




Ll. 




CO 








<2. 




_l 




o 



CO 

o 



o- 



CO 
CO 

< 
o 



o- 



< 






CO 




UJ 


CO 


o 


< 






—I 






o 







* 








o 




SS 




■* 

IT 


< 


d 




— I 






o 







Q 






CO 






C/) 






< 






-J 






o 









o 








LASS 


o 




> — 


o 







o 






CO 




o 


CO 


o 


< 






-J 






o 







* 






CQ 






c/> 






CO 


o 




< 












o 







: 


CD 






> 


(/) 








CO 








< 








I 








o 







16/127 




1 7/1 27 





1 8/1 27 




20/1 27 



a 

c 

H 
m 

m 
m 

£ 

1 





1 










c 
o 

o 
E 

u. 
O 

4— 

c 

<D 
■D 

O 
O 

<D 
O 
i— 

o 

CO 



o 

CD 



21 /1 27 




22/1 27 



Actor layer 




Use Case 
Layer 



A- 



Relation 
Layer 










<D 


<N 


O* 


Z 


D 


o 


C 

a 




2 







k. 




CD 


ro 


CL 




O 


Z 


(D 


a 


> 


(1) 




Q 









<D 




C 


Z 




o 


0) 









CO 










N22 


c 

X 


GUI 


o 


Ld 






23/1 27 




24/1 27 




USER 



FIG. 24 



'o 

,< 



m 
o 



25/1 27 



CM 



O 
O 



i ~i 

O O LU 
O Q O 
O O O. 





to 












o 












O 





o 
o 



CM 



la 1 
O 



o 

o 



CM 



a 
o 



a 

o 



o 



CM 
CM 



a 
O 



CM 



O 
.Si, 

o 



'o 

— o, 



CM 



a 
o 



o 
o 



O O X 

oo o 

U--Q o 



CM 
-»-» 

o 

o 



CM 
CM 



a 

o 



CM 



la" 
o 




'o 



go 

o 



CM 
CM 
CM 



o 

o 



CM 
CM 



o 

o 



o o O 
o a. o 
o o o 



CM 



o 

o 



CM 
CM 



o 

o 



CM 



o 

o 



26/127 




28/1 27 



0 







<D 


C 


C 


CD 


<D 
Q 


lem 








<D (0 



ine 


<D 




C 




<D 


Q 


O 





♦ 






efin 


wer 




o 











C 


0) 


Q 




up 

L — 



c 

*o 

E 
o 

Q 

"o 
c 
O 
+•* 
o 
c 

Z3 



29/127 








JZ 


c 


-+-» 






£ 


o 




Dr 









o 


win 


CD 


De 


dra 



^ 0) 

O CO 

CD O 

■+-» a 



ox: 

<U CO 
Q 



^ -a 
c: 

"o x: 



'-£1 

■go 









cn 




c 


<- 


o 


Idei 


rect 



c 
*o 

E 
o 

Q 

c 

a 
c 



30/1 27 







O 


act 


b 


o 
x: 
a 



CO 
O 




c 

E 
o 

Q 

"5 

a 

& 

CL 



89 

00 



31 /1 27 







c 
«— 


o 


raw 


are 


Q 













sno 


ick. 




2 









o 


CD 




CO 




O 


c 


<D 


> 


rel 


UJ 







-C 




CO 




13 


pn 


Q- 


> 




LU 


o 




i2 g 

Q 2 







a> 


a 


c 


o 


ectai 


butt 







c 
a> o 



C 

E 
o 

Q 

"o 

O 

(X 



CO 
CD 



32/1 27 



0 
m 
H 
w 

m 
m 
a 

o 




7J 
I 


CO 


<D 


CO 


O 


o 


Cir 


o 







© 

r— 


CO 
CO 


Rectar 


o 
o 





CO 




CO 


o 


c 


o 


Li 



_Q CO 

o o 

Q O 





CO 


c 


CO 


o 


o 


CL 


a 



•*± to 

•- K 

o o 





CO 


oin 


CO 


o 


CL 


a 



S co 
oo 

&. o 



o B 
cl a 



c 
*a 

E 
o 

Q 

CO 
CO 
CD 

a 
o 



a 



00 



33/1 27 



CO 




D 


w 


> 


CO 


c 


o 


o 


o 


o 



m 
w 



1 






CO 


p 


c 




o 


O 






13 







C 

o 

-I—* 


CO 
CO 




o 


Bu 


o 



o 


ss 




o 


Bu 


o 



c 
o 

-*-» 






D 


Bu 


o 



c 

E 
o 

Q 

CO 
CO 
CD 
O 
O 



34/1 27 




36/127 



DP23: Drawing area 



© c 
w o 

^ E 

(NOV; 
CM O 

& ™ 



DP222: Event for release 



CO 

c 
o 

-#-» 
_Q 

ID 

a 

cvi 

CL 
Q 



DP221: Event for push 



DP213: Circle button 



DP21 2: Rectangle button 



DP211: Line buton 



o 



\ 



CO 



CD 



O 



(D 

o 



© 



© 



_o 



CO 



-o 1 "O I *o 

<D © © 

o o o 

a> a> a> 

a> a> a> 

O0 CO 00 

a> <u a> 
o I "p I p 



CD 



"S ^ 



o © © 

-4-» 

a o a 

"So © 
to O) 

© © © 

c c c 



38/1 27 



O 

CD 
•— > 

O 



O 

O CM 



O 

!ZTcm 

O <N 



CM 

La*^ CM 
O CM" 



m 

o 

a 



CM 

O 

O 



o 
O 



5 
o 
-a 
c 



CM 
CL 
Q 



C 

E 

<D 



3 

o o 
-o-o 
a o 
C£C£ 



CM 

CM 
Q- 



0) 

ol 
c 

D 

a 

<D 

C£ 

CM 

a. 

Q 



<d 
o 

o 

c 
o 

jQ 
O 

TJ 
O 
01 



ro 

CM 
CL 



o 

a> 
o 

O 
ro 

CL 
Q 



CO 

a> 
on 



ro 

CM 
CL 
Q 



no 
c 
Ld 



o 
c 



13 
CD 
O 

a> 

o 



CD 



a> 



CD CD 
M c 

o o 

op 

sip 



CD 
C 
—I 

-a 



a> 



co I 



0)1 



O CD 

do 

ado 

T5PO 

•oro 

O D 



Z3 Ui= 
-J 

c 

CO 

CD 0) 



a 



o 



a) 

oi 
c 
a 

ir> 
O 
0) 

c 
g 

CO 
CO 



c 



CD 
CO 

o 

<d 

CD 
01 
0) 
CO 

o 
E 



CD 
CO 

CO, w 
CD 



+-* 

a 

CD 

co 

CD 

® a 

<D|o 
" CD 

CO CO 



olo 



CD 

a 
a> 

(D 
CO 
0) 

o 
b 

CO 



© 



39/127 




40/1 27 




41 /1 27 



CM 

-*-» 
O 




42/1 27 



CO 

■+- ' <D 

= 5 

o o 

<u 



-M .= ^- <u 

O o Ql (v 

32 ° 3 3 
-o 2 o 
o 



c o P 



p/1 



c 
o 



"71 

CD 

(0 

o 



-a 
OA 




43/1 27 




FR2: Specify 
drawing environment 



44/1 27 



0 © 



* CO 

c o 

<D ■- 

. o 



o 

CO 

^ — O -4-* 
CL •!= O 
Q O O 

O 

o 



a 

CN C (D 
Q_-S O 

q o a 
K a 

a 



© © 



DP132: Radius 



DP131: Center point 



DP122: Lower right point 



DP121: Upper left point 




45/1 26 



DP23: Drawing area 



m | 

Csl O ^ 
CM 
Q_ 



o 

T3 



O 

64 

OL 
Q 



CO 

c 
o 

-4-* 

jQ 

O 
C£ 

CNJ 
CL 
Q 



DP222: Event for release 



DP221: Event for push 



DP213: Circle button 



DP21 2: Rectangle button 



DP211: Line buton 




46/1 27. 




3: 

c: 



47/1 27 




48/1 27 




49/1 27 




51 /1 27 



> 

— UJ 
O — ) 

•§1 

o 



o o o o o 
o o o o o 
o o o o o 
o o o o o 
lo m lo o m 

CVjCvjtNincvj--- 
O O O O O h- ' 



LU LjJ LJ 

z> z> 



c 

o 



o 

O 



O 

% LU 
> CO 



IxJ LJ UJ O 

(/) co co y 

I I I ZD 

< < < _ 
Ll. U- Ll. O I— 



E 

o ;£ 

CX) 



E 

T3 



o 
< 

2 Q 

pc: co ro 



O 
O 



c 

b ? 



C _C0 

Si • « 

CLO 



CO O 
<D O 

O CL>< >~ 

O ^ 2 H- 

=3 e C C <d 
o co u> C7>*a 



o 
o 

Q 



^ 0) g 
3 N J* 



O 



(0 L A) . -3 

£ D W O "D 



Q> (D ® 
Q. CQ^^ 

3 



CO 



o 
o 



m «+-» 
X> _Q s 



a> 
E 

D 

cr-o 















F/G 


FIG, 



52/127 "t 



2 



<L> 



CO 
<L> 
CO 
CO 

o 
o 

o 



<1> 



> 

CO 
O 

O 
<D 
CO 

ZD 



O 

■4-* 

O CD 

loo 



*S 
o 

O co 

si 

CO * ^ 

fO o o 

ro g o 
s « s 



CO 



<D 
O 

c 

<D 

L. 

CD 
<D 



<D 

UJ ^ 



o n 



8,2 

oO 

CO » 

CO 52 r- 

» ° § 

^ o ~ 

5 ? D 

O O -M 

.c _c o 

CO CO c 



CO CO 



c 

CD 

£ o 

— y <D 
CTTJ CO 



o 
o 



-= 

u- 0 O 
<D "O 9 -O 

o 
o 

Q_ 



is 

o o 
J -2* 



o 



CD 
CO 

a 

o 

CD 
CO 
13 



o 
o 



53/1 27 



Leaf 


FALSE 


FALSE 


FALSE 


FALSE 


FALSE 


Ld 

01 
1— 


Ld 

01 
— 


Ld 

01 
h- 


LlJ 
3 

— 


Ld 
ID 
Qd 
h- 


Ld 

3 

C£ 
h- 


Ld 1 
{/) I 
_J 
< 


Ld 

< 

Ll. 


Ld 1 
=> 
01 
1— 


Ld 
Z> 
01 
h- 


TRUE 


TRUE 


TRUE 


LU 
3 

1 — 


Verification 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


I 


Category 


1 


1 


1 


1 


1 


1 

I 


1 

I 


| 

1 


| 


| 


| 


| 


| 


I 


I 


1 


1 


1 


1 


Comment 


1 


1 


1 


1 


1 


1 


1 


1 


l 


1 


I 


■ 
1 


t 

1 


1 


1 


1 


1 


1 


1 


Keyword 


1 


1 


1 


1 


1 


1 


1 


1 


l 


1 


I 


1 


1 


1 


1 


1 


1 


1 


1 


Description 


Define element 


SDecifv drawina environment . 


Define line element 


Define rectanale element 


Define circle element 


Define start 


Define end 


Define UDDer left corner 


Define lower riant corner 


Define center 


Define radius 


Identify the drawina tvoe 


Detent drawina location 


Drnw the element 


CD 

c 

CD 


IHentifv rectanale 


IHentifv circle 


netent mouse push 


Detect mouse release 


Tiber 




cs 


■r- 


CM 






cs 


v- 


CM 




CM 




CM 


m 


■r— 


cs 




f — 


CM 


INUl 








































Parent 


c 


> c 












CN 


1 CM 


l 


i tn 


\ 


1 CM 


1 cs 


1 CN 


i cs 


» 

l cs 


■ CM 

1 4 

1 <N 


CM 
• 

CM 




c 


1 c 

1 

: x 

J Ll 


) c 


1 c 


1 c 


1 c 


1 c 


) C 


1 c 


t c 


f c 


) c 


1 C 


1 c 


1 c 

1 


} c 

1 


) c 

1 


) C 


I D 


Cod 


1 

X 
Ll 


1 

: x 

J Ll 


1 

: x 

1 Ll 


1 

: x 

1 U. 


1 

: x 

1 Ll 


1 

: x 

1 Ll 


1 

: x 

] Ll 


1 

: x 

I Ll 


: x 

i Ll 


: x 

1 Ll 


: x 

I Ll 


: x 

1 Ll 


: x 

1 Ll 


: x 

1 Ll 


: x 

J Ll 


: x 

] Ll 


: x 
J u. 


EX- 



54/127 

0 (^^^^^) 



a 
cd 



1x1 

(J) 
< 



o 
o 



o> 



o 

"S 
o 



<D 

E 

E 
o 
o 



-o 
o 

CD 



C 

o 



o 

(0 
<D 
O 



> 

o 
cz 

L. 

<D 
-»-» 

i— 

<D 

E 
3 



c 

CD 

a 

CL 
CD 

o 

O 



CO 

o 

CO 

o 

a 
o 

o 
o 

c 

<D 

E 
-Si 

LU 



o 
■o 
c 

3 
o 



CM 



O O 



O 
I 

X 



CO 

a 

CO 

'l- 
0) 

4-* 

o 

D 

o 
a 

ol 
c 



CM 



X 
LiJ 



LU 

en 



CO 

a 

CO 

L. 

CD 

a 

o 
i_ 

o 
a 

a) 

o 

b 



b 



LU 
Z> 

a: 



"O 

c 

UJ 



CM 



X 
UJ 



UJ 



CD 



CD 

a 
a 



CM 

a 
! 

x 



LU 
01 



b 



a 



CM 



CM 



O 

CD 
+-» 
C 
CD 

o 



O 



CM 
K) 

O 

i 

x 



o 

b 
o 



CM 
O 

i 

x 



o 
"a 

CD 

<n 

O 

2 



CM 



CM 



at 
c 



CM 



ixi 
z> 

XL 



CM 



X 
LU 



CM 



CM 



CM 



JZ 
CO 



CM 
CM 



X 
LU 



CM 




cd 

.a 
o 

o 



55/1 27 




56/127 




5 















FIG. 


FIG, 



57/127 




9? 



58/1 27 



/* 

Comments for class: 
File Name 
FR description 
DP description 




Reference for import or include 



Define import package 



Package PackageName 
ClassType ClassName -[ 



/* 

Comments for attributes 
FR description 
DP description 



AttributeType AttributeName: 



AttributeType AttributeName: 




AttributeType AttributeName: 



FIG, 


43A 


FIG. 


43B 



define global attributes 



® 



FIG. 43A 



59 /1 27 



/* 

Comments for constructor 
FR description 
DP description 



ClassType ConstructorName 



/♦Comments for 

component 
FR description 
DP description 

♦ * • 

V 



ComponentHandlingQ; 



ComponentHandling(); 



} 



ComponentHandlingQ; 




/* 

Comments for method 
FR description 
DP description 



V 



MethodType MethodName 



/♦Comments for 

sequence 

FR description 
DP description 

* ♦ • 

V 

RelatedMessageCallQ; 



} 



RelatedMessageCallQ; 
| RelatedMessaqeCallQ; 



1 

/* source code end*/ 




jefine coding sequence 
(e.q. Interaction which describes ( 
iff-diagonal activities) 



)efine finish( 



FIG. 43B 



60/127 



/* 

Comments for class: 
File Name 
FR description 
DP description 



v 



T* 

Coments for class: 
File Name: Window_ji java 

FR2: Specify drawing environment 
DP2: GUI with window 

FR2=a*DP1 (Element 
characteristic)+B*DP2(GUI 
with window) 



7 



Reference for import or include ■ 




import javax.swing.*; 
import java.awt.*; 







Package PackageName 
ClassType ClassName -[ 



public class window_d { /*DP2*/ 



/* 

Comments for attributes 
FR description 
DP description 



AttributeType AttributeName; 



AttributeType AttributeName; 



AttributeType AttributeName; 



/* Comments for attributes: 
FR211: Identify line 
DP211: Line button */ 
Radiobutton line; /*DP211*/ 



/* Comments for attributes: 
FR212: Identify rectangle 
DP212: Rectangle button */ 
Radiobutton rectangle; /*DP212*/ 



FIG. 


44A 


FIG. 


44B 


FIG. 


44G 



® 



FIG. 44A 
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® 



/* 

Comments for constructor 
FR description 
DP description 

* ♦ • 

7 r 

ClassType ConstructorName() i 



} 



/♦Comments for 

component 
FR description 
DP description 

v "' 

ComponentHandling(); 



ComponentHandling(); 



ComponentHandling(); 



© 



/* 

Comments for constructor: 
FR2: Specify drawing environment 
DP2: GUI with window 

V 

public Windowj(){/*Bement of design matrix: B*/ 

/* Comments for component 
FR21: Identify the drawing type 

DP21: Radio button */ 

CreateButtons(); /*Qement of design matrix: P/ 

/* Comments for component 
FR22: Detect drawing location 

DP22: Mouse click information*/ 

MouseListener(); /*Bement of design matrix: G*/ 



} 



© 



FIG. 44B 
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0 



0 



/* 

Comments for method 
FR description 
DP description 

♦ * ♦ 

7 r 

MethodType MethodNameQ-j^ 



/♦Comments for 

sequence 
FR description 
DP description 

• • ♦ 

V 

RelatedMessageCallQ 



} 



RelatedMessageCal 



0; 



RelatedMessageCallQ; 



/♦ source code end*/ 



/* Comments for method: 
FR211: Identify line 
DP211: Line button */ 
public void addl_ine(){ 
/"Element of design matrix: 0 */ 

^ • • • 

/* Comments for method: 
FR221: Detect mouse push 
DP221: Event for push */ 
public void mousePushed(){ 
/♦Element of design matrix: R */ 



/♦Comment for sequences - ^ 
DP213: Circle button */ 
isCircleSelected(); 



/♦Comment for sequences 

DP111: Start Point ♦/ 
Element_*.assignLocation();. 



dnteraction 
r 221 



} 
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FR Information: £ 


DP Information: 


Number 


Description 


Num... 


Description 


FR#.1 


Provide security 


DP#.1 


Loqin privilege 


FR#.2 


Assign tasks 


DP#.2 


Resource of desiq... 


FR#.3 


Manage schedule 


DP#.3 


Schedule— manaqe... 


FR#.4 


Construct design h... 


DP#.4 


Data structure for... 


FR#.5 


Facilitate changes... 


DP#.5 


ECO handling tool 











FIG. 45A 





FR 


DP 


1 


FR 1 description -e- 


-9* DP 1 description 


2 


FR 2 description 


* DP 2 description 


3 


FR 3 description 


DP 3 description 
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FR Information: ^ 


DP Information: 


Number 


DescriDtlon 


Number 


Description 


FR#.1 


Control the water fl... 


DP#.1 


Anqle for flow ra... 


FR#.2 


Control the temper... 


DP#.1(1) 


Anqle of hot wat... 




DP#.2 


Anqle for tempe... 


DP#.2(1) 


Connectinq rod... 


DP#.2(2) 


Anqle of cold w... 
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FR 


DP 


1 


FR 1 description 


DP 1 description 


2 


FR 2 description^ 


Alternative DP 2(a) 


Alternative DP 2(b) 


Alternative DP 2(c) 


3 


FR 3 description 


DP 3 description 
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Parent Information: 


Number 


Description 


FR 1.1 


Manage desiqn workflow 


DP 1.1 


Management roadman 


FR Information: ^ 


DP Information: 


Number 


Description 


Number 


Description 


FR#.1 


Provide security 


DP#.1 


Login privilege 


FR&2 


Assign tasks 


DP#.2 


Resource of de..* 


FR#.3 


Manage schedule 


DP#.3 


Schedule— mana... 


FR#.4 


Construct design 


DP#.4 


Data structure f... 


FR#.5 


Facilitate changes*,. 


DP#.5 


ECO handling t... 
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FR 


DP 


Parent 


Parent FR description 


Parent DP description 


1 


FR 1 description 


DP 1 description 


2 


FR 2 description 


Alternative DP 2(a) 


Alternative DP 2(b) 


Alternative DP 2(c) 


3 


FR 3 description 


DP 3 description 
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Parent Information: 


Number 


Description 


FR 1.1 


Manaqe desiqn workflow 


DP 1.1 


Manaaement roadmao 


FR Information: ) 


DP Information: 


Number 


Description 


Number 


Description 


FR#.1 


Provide security 


DP#.1 


Loqin privileqe 


FR#.2 


Assiqn tasks 


DP#.2 


Resource of de*.. 


FR#.3 


Manaqe schedule 




Schedule— mana... 


FR#.4 


Construct desiqn h„* 


DP#.4 


Data structure f... 


FR#.5 


Facilitate changes.*. 


DP#.5 


ECO handling t**. 











FIG. 48A 
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FR 


DP 


Parent 


Parent FR description 


Parent DP description 


#•1 


FR 1 description 


DP 1 description 


#•2 


FR 2 description 


Alternative DP 2(a) 


Alternative DP 2(b) 


Alternative DP 2(c) 


#.3 
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Q~§ FR/DP Design Matrix 


Analysis 


Parent Information: 


Number 


Description 


FR 1.1 


Manaqe desiqn workflow 


DP 1.1 


Manaqement roadmao 


FR Information: ) 


DP Information: 


Numb... 


Description 


Numb,., 


Description 


FR#.1 


Provide security 


DP#.1 


Loqin privileqe 


FR#.2 


Assiqn tasks 


DP#.2 


Resource of d... 


FR#.3 


Manage Sched... 
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Schedule— ma., . 
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Construct desi... 


DP#.4 


Data structure... 


FR#.5 


Facilitate chan... 
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ECO handling... 
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;fr/dp: 






.✓Design Matrix; 




Analysis: 


: IKI R o^b u i^t X D esi g n ' 





:0=l 



/Mapping^^^ 
V//////A 




V///////M 
Constraints^ 



^^^^ 




Analysis. 

V/////A 
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Matrix size=total number of row 


> 


1 ■ 1 


Current row 


\ column==1 



^ Cstop) 



No data 



Find the row which contains 
one non— zero element 

ith row/jth 
column 



Change ith row 
Change jth column 


with current row 
with current column 




' . 


| Increase current row, column 



FIG. 81 
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"not defined"— ^(Return "not defined") 



"uncoupled" — 5»(^Return "uncoupled" ^ 



'not uncoupled" 



coupled_set = 

CoupledQ 
(Algorithm B-3) 




has element- 11 — M Return "co 



>upled" j 



(^Return "decoupled"^) 



FIG. 82 
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Loop One (int row=0; row<totaljwjiumben row++) { 
Loop Two (int column=0j column <totaLcolumn_number; column++) { 
if(maxtrix[row][co!umnj == "empty") 
return "not defined" 



lf(row == column) { 
If(matrix[row][coiumn] == "0") 
return "not defined" 

} 



} 
} 

return "defined" 



If one of the diagonal 
element has "0", the 
design Is. not defined In 
lerms of the axiomatic 
design viewpoint 



FIG. 83 



Loop One (int row=0;- row<totaLrow_number. row++) { 
Loop Two (int column=0; column <totalcolumnjiumber; column**) { 
lf(row 1= column) { 
If(matrix[row][co!umn] == "X") 
return "not uncoupled" 

} 

} 

) 

return "uncoupled" 



FIG. 84 
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Matrix size = total number of row 
define sequence[Matrix size] 



current row, column == 1 
initialize sequence 




Yes-^>( ^ return sequence) 



Find the row which contains 
more than one non-zero 
element 



ith row / jth 
column 



Change ith row with current row 
Change jth column with current column 



Change the sequence infromation 



increase current row, column 



FIG. 86 
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Create Linked List structure for node: N 



I 



N: fr_number 



sequence = Rearrange Design Matrix 
(FIG. 86) 



Initialize N with sequence 



IN: 1, 2, 3, 4 



Create Linked List structure for edge: E 




-not defined V(retum "empt/) 



Assign uncoupled 
set into E 



coupled set = 
Coupled() 

(FIG. 85) 

3l 



Assign coupled 
set into E 



Loop: 

Get decoupled/uncoupled set for each row 
Assign decoupled/uncoupled set into E 



I 



Create flowchart matrix using E 


\ 





E: 1, 0, uncoupled 

E: 2, 0, uncoupled 

E: 3, 0, uncoupled 

E: 4, 0, unc oupled 




E: 1, 3, coupled. 



E: 1, 2, decoupled 
E: 2, 3, decoupled 
E: 3, 4, decoupled 



(return flowchart matrix^ 



FIG. 89 
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Input: changed node (FR or DP) 



Create the flowchart for each level (FIG. 89) 



flowchart matrix for each level 



Create Impact List L 


\ 


i 


level = Search the location for changed 
node among the hierarchy 


^ 


i 


Add the changed node into L 


\ 


i 


Add all the child node under changed node into L 


\ 


i 


Find affected node in level using flowchart matrix 








Add the affected 
node into L 



Add all the child 
node under 
affected node into L 




-s» Creturn L) 



Yes 



affected node = level. parent 



level = level. parent 



FIG. 91 
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Input: durations 


in the leaf levels 




i 


Create the flowchart 
for each level (FIG. 89) 



flowchart matrix for each level 

k 



level = top level 



Recursive call 



node = first start node from level 



calculate the node.duration 
from leaf level 



Draw node with duration 



Modify drawing x, y 
location for next node 




Yes 



level= node.child 



No 

Is next node exist?^ 
Yes 



-5>( return) 



node = next node from level 



FIG. 92 



